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[57] ABSTRACT

A vehicle engine suspension for a transverse engine has
at least three engine cushions (6, 7, 8) which support the
engine (3) and take up vertical loads exerted by the
engine. A first torque brace (12) extends transversely to

 the main axis of the engine and is pivotally connected

between the engine and the vehicle chassis or vehicle
body. A second torque brace (21) extends transversely
to the main axis of the engine (3) and is pivotally con-
nected between the engine and the vehicle chassis or
vehicle body. This second brace is located at a level
beneath the first brace (12) and lies in the same upright
plane as that first brace. This upright plane is disposed
at right angles to a horizontal plane (H) which is the
nearest common plane of the engine cushions (6, 7, 8).

3 Claims, 2 Drawing Sheets
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1
VEHICLE ENGINE SUSPENSION DEVICE
The present invention relates to a vehicle engine

suspension for a transverse engine which comprises at
least three engine cushions which support the engine

and which are intended to take up vertically acting -

loads from the engine, and which further comprises a
torque brace which extends transversally to the main
axis of the engine and is pivotally connected between
the engine and the vehicle chassis or vehicle body.

The purpose of the torque brace of such engine sus-
pensions, which are used in front wheel drive vehicles
fitted with transverse engines, is to take up part of the
reaction torque from the engine drive shafts, thereby to
restrict twisting or like rotation of the engine about its
axis when the engine is sharply accelerated or braked.
In the case of one known construction, the torque brace
1s attached at one end to the upper part of the engine
and extends rearwardly to an attachment located in the
vehicle body. In this particular instance, the reaction
torque 1s taken up partly by the torque brace and partly
by a pair of lower engine cushions located forwardly
and rearwardly of the engine. Dampened engine cush-
~ions, however, are primarily constructed to take up
solely compression forces, 1.e. vertically acting loads
from the engine. When the engine i1s accelerated or
retarded sharply, the engine cushions are subjected to
heavy shear forces and it is necessary to fit the cushions
with deflection restrictors, in order to prevent the cush-
1ons from being damaged. When these deflection re-
strictors come into operation, however, the vibration
damping ability of the cushions is impaired and engine
vibrations are transmitted to the vehicle chassis.

The object of the present invention 1s to provide a
solution which will enable the torque absorbing and

vibration damping functions of an engine suspension of

the aforesaid kind to be divorced from one another
without detracting from the function in other respects,
sO that suspension components can be configured with-
out compromising the intended function. |

This object 1s achieved 1in accordance with the inven-
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tion with the aid of a second torque brace which ex- -
tends transversely to the main axis of the engine and 1s

pivotally connected between the engine and the vehicle
chassis or the vehicle body, said second torque brace
lying on a level beneath the first brace and at least sub-
- stantially in the same vertical plane as said brace.

This solution enables the lower engine cushions to be
constructed in a manner to be gently responsive linearly
and therewith capable of taking up vertically acting
vibrations. Positioning of the torque braces in mutually
the same plane eliminates the occurrence of a force
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couple which strives to rotate or twist the engine about
a vertical axis. It is important to avoid such twisting of 55
the engine, particularly when the engine 1s carried by an

intermediate frame which 1s 1solated i1n the vehicle chas-

sis and which also carnes the steering transmission,

since twisting of the engine will result in significant
steering effects which change direction in response to
changes between vehicle acceleration and retardation.

According to one preferred embodiment of the in-
vention, the torque braces are located in a plane which
extends at least substantially at right angles to a plane
which is the nearest common plane to the engine cush-
ions. In practice, this latter plane 1s essentially horizon-
tal and the embodiment thereby enables the functions of
the torque braces to be disengaged vertically.
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The invention will now be described in more detail
with reference to the accompanying drawings, in which

FIG. 11s a perspective view of one embodiment of an
inventive engine suspension, and

FIGS. 2 and 3 are respectively a schematic side view
and front view of said engine suspension.

The illustrated engine suspension includes an inter-
mediate frame 1 which is intended to be attached to the
vehicle chassis with the aid of vibration damping bushes
2, one in each corner of the frame. The frame 1 supports
the engine 3 together with gear box 4 and vehicle steer-
ing transmission S.

Each of a pair of dampened engine cushions 6, 7 is
mounted respectively forwardly and rearwardly of the
engine as seen in the axis direction of the vehicle—and
extend between the engine and the frame. The main
purpose of the cushions is to dampen movement of the
engine in the vertical direction and the cushions are
preferably of the liquid damping kind. The cushions 6, 7
are positioned on respective sides of a vertical plane
parallel with the crankshaft, through the common cen-
tre of gravity of the engine and gear box. A third cush-
ion 8 is mounted between the forward edge surface of
the engine and the right-hand side of the frame 1, the
purpose of this third cushion being to impart to the
engine a suitably natural frequency in the rolling direc-
tion of the vehicle. The cushion 8 may also be a liquid
damping cushion, although not necessarily so. The
cushions 6, 7, 8 are located in a plane H, which in the
case of the illustrated embodiment (See FIG. 3) is not
completely horizontal, but slopes shightly to the right-
-—as seen forwardly of the vehicle (to the left, seen in
FI1G. 3).

Firmly screwed to the left-hand side of the engine
block, above the gear box 4, 1s a Y-shaped brace 10
which carries at its upper end a resilient bush 11 to
which an upper torque brace 12 1s attached by means of
a horizontal bolt 13. The brace 12 comprises two parts
14, 15 which are perforated at 16 to reduce the weight
thereof and which are held together by the boit 13 and
also by a vertical bolt 17 extending through a resilient
bush 18 which is secured to the vehicle chassis or vehi-
cle body by means of a bracket 19, or more specifically
to the rear defining wall 20 of the engine compartment,
as illustrated schematically in FI1G. 2. In order to pre-
vent the brace deforming the wall 20, in the event of a
collision, to an extent such as to loosen the windscreen

~attachment at the upper edge of said wall, the brace is

dimensioned to buckle at a load capable of being with-
stood by the wall 20 without appreciable deformation in
the region of windscreen attachment.

According to the invention a second torque brace 21
i1s mounted between the engine/gear box and the vehi-
cle chassis/body. In the case of the illustrated embodi-
ments, one end of the brace 21 1s pivotally screwed to
the clutch housing 23 of the gear box 4 (FIGS. 2 and 3).
The other end of the brace 21 1s connected to a resilient
bush 24 which is secured to a bracket 25, which in turn
is screwed firmly to the frame 1. In this case, the frame
1 functions as the connecting arm or link between the
torque brace 21 and the vehicle body/chassis. In the
case of engine suspensions which do not include an
intermediate frame, the outer end of the torque brace is
connected directly to the vehicle body/chassis. As will
be seen from FIG. 3, the torque braces 12 and 21 lie in
a common plane B transversely to the engine main axis.
The plane V 1s also perpendicular to the plane H of the
cushions 6, 7, 8. This means partly that the torque
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braces are essentially disengaged vertically, i.e. the
braces exert to other forces counteractive of vertical
engine movement than those forces which result from
the ngidity of the pivot-functioning resilient bushes and
which are negligible in the present context, and partly
that the torque braces are unable to generate force cou-
ples which strive to twist or rotate the engine about a

vertical axis, a phenomenon which would otherwise
result in steering effects.

We claim:

1. In a vehicle engine suspension for a transverse
engine comprising at least three engine cushions (6, 7, 8)
which support the engine (3) and are adapted to take up
vertical loads exerted by the engine, and further com-
prising at least one first torque brace (12) which extends
transversely to the main axis of the engine and is pivot-
ally connected between the engine and the vehicle chas-
sis or vehicle body; the improvement comprising a sec-
ond torque brace (21) which extends transversely to the
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main axis of the engine (3) and which is pivotally con-
nected between the engine and the vehicle chassis or
vehicle body, said second brace being located at a level
beneath the first brace (12) and lying in substantially the
same upright plane as said first brace, said upright plane
being disposed substantially at right angles to a substan-
tially horizontal plane (H) which is the nearest common
plane of the engine cushions (6, 7, 8).

2. An engine suspension according to claim 1,
wherein the torque braces (12, 21) are oppositely di-
rected; the upper brace (12) is secured to the vehicle
body or vehicle chassis; and the lower brace (21) i1s
secured to the vehicle body or the vehicle chassis
through the intermediary of an intermediate frame (1)
which carries the engine cushions (6, 7, 8)

3. An engine suspension according to claim 1,
wherein the torque brace has pivot connections which
include restlient bushes (11, 18, 24).
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